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^ (57) Abstract: When a substrate (P) is exposed to light through a projection optical system, a liquid (50) is supplied between the 
2 projection optical system and the substrate (P). Accordingly, a pattern forming area (ARl) of the substrate (P) is exposed to light 
S through a projection optical system (PL) and the liquid, and an edge area (AR2) of the substrate (P) is exposed to light through a 
^ projection optical system (PL2) but not through the liquid. Exposure with a large depth of focus can be realized while preventing 
w the liquid from flowing out of the substrate. 
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AR 1 W®^2^IMAR 2l3y$-/\-^->T:fei>L/'Sy\°^->4 2mmL 

t^ztizj^iOs mjLm-C'&^cMPmmizisiM:. cMpmwKDmmmiznL-cm 

±l3^J5im^J-?:li. f$2mi^AR 2^m^tj:Uzm^LTl^r^i3K m^p 

(Dmmiz. ^^&P(Dm^nzmsiLrcmi^^m^T^mi\Rmm:m^ii-c^^. m2m 
mA R 2 ^m^mm-t^mz^mi^^^^PLcDTizmi^^mmLr^^^pMi:. fe^s 
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±mmmmm-citm i mmA r i hB2fi±iA r 2 va <v sfiiiTE 

B^lLtztK 1 OCDV3 h^Iilcrtl::^ 1 fii^A R 1 tmzmitA R 2 h^lS^LT 
=feJ;^^o ^0;^li\ 1 o®v3^v h^Il^l*llI2■^^D5^'y:/fIti*<#^i■^i,^-a■s a=K 

2^I^AR 2iiltMm.-^mzM.A.-^i\xt,J:i\b. 4m^-:t\^lzmhi:i^-ctJ:i\ 

±tEmmmx'it. m^mmAR i ^B:)feLfefti;i^ ^2$iiBgAR 2^m 

3fe-ri.cj:^^ZLrl^?.*^ ^2^1tiA R 2(7)il7fe^mi tH^A R 1 CDHfiClfToT^ 
J;t^o ^2fIi^A R 2£D®:y£A<^7L7!c:t^(C. ^Ifli^AR 1 (DSTfe^^f o d hJd 
ck'Jv iSt\M'^->fl5J5g*f j^*N*^^^tbSlim^AR 1 ®7^A*-i'X/t^.->4 1 

fi^^M (^^) lzm^Mzt-C^it^mi^ir:hti<. $^2$mAR Z^M^Lfcm. 
iZ$B 1 pIMA R 1 ^^^-t^ Z iiH. m 1 flt^A R 1 tm%-^^-CtS-ibim.m^^ 

AMxn'^->4 1 ;6N'S7fe^ti/cmuiii6A R 1 ^imx-^^o Lt^t^-ox^ mm 

i$'->4 2^IS(±T^^5A^ 7=/\*-1';^/\'^->4 1 ©— gp©/^^ - >:&j^oT^ 2 
^IJ^AR 2^S7fe-r§cfc-5lz:LT*,J;UUv ^2^ItiA R 2(DS7fe(c:f^t)tLi>A'^ 
- > <&S'J® V X (ilSIt r ^ J; t ^ o 
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F tlTfe L / S y - > 4 2 ^ ^ ^_ .>.M S T OTill^® r.lQgp 

-zmH P ±CDm 2 fli^ A R 2 (3^1^ L r m 2 fl^ A R 2 ^m%t^ J: d (3 L 



*fcs^2^Ii^AR2^Spfe^St^/iH^;b:a§y\'^->(iL/Sn^->f3|lg 

B^^=&mtL. ^®A-^->(Dft^^2mt=gAR 2^;I^^f^^^J;^l3UTl^§;^^ 

^®T)$(;iJ;^-r^j^.=^^jT.^(^^ ^®^)^^^m2$I«tAR2±l3^^L-r. ^ 
2 ^liSA R 2 13^)$^A'^ - >^?F$^t- § J: ^ 13 U-T*, ct 

S 9 f±m 2 flilS A R 2 ■k^%t^ t. ^©^^^CDffeCDf^y^^-r ElTffe ;§> „ El 9 (3 

2 •^©:)fe^l355^ilii ^ tl. CCD 2 OtDpfe^tt^ 2 b 8 3 ^^^H^ LT^^f^^^^ p 

Lf3AI^#§o S*gPG)m2fIiSA R 2(C(i2o®^^(3^-:5< -^^^.^,..^,3^. 

m2^Ii^A R 2 'grm^^ ::<!i=fe^|gTffe^„ 4^fc^>JI8 0 <i: LTfi. flBP^^^.^ 
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m^mnx'm2mmAR 2^m%LTl^^t)K m2mmAR2^m^-t^i:i^iz^ 

m^mm^r^J:z>lzL-c'^J:l^o irtj:ht>. m^mmAR i ^m^-t^ii^(D^§^ 
p L ^sts p i: (Dmmiiitmtj: 5 ^^Pi-^m 2 a r 2 ^m^^^^ j:o\zl 

7^^^ P L iimm P <}::©^B^CD^tf*A^^-:Q>T:*:t^^^3t,m 1 mm A R 1 

h^iisia'iB) [^z$fi:&\^(DiiLmizmm<m}^^h^j:o\znmi^Lm(Dmm^n-=>-c 
^jii^o z<D^misLm(Dmm{t^ isi^^^^ p l comm. mxit-'^ncD u >x^iA 

^(D^^%^Jh P L ©If^Piil^. ^ 2 ^lilgA R 2 :S:S7fet-§ h# J: 0 *,'Jv^ < "Ti, 
^2^i^A R 2(Cj^^ft^nS^'1' >>'f^->(Di|ii-S^^-r >-''f^->^^'1' 

y>'^^-yt.(Dm(D:^-<-y.(Dm^m%m.T:mm.-t^Xr>\z\^-L%^i\^ 

ff$;5gfel-i):i^TrCMP i^mmo'ikJim ^ b u r u § . c m p Mil ^ fT*5 
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PLi:^t5P^©F^(c:#|$&^ti5i:h*fc:. ^)3Si^X)\.5 (5 A. 5B) . :^Xfm 
6 Lr>Sf* 5 0 tmWmilSimm. 2 ICSilX^^K. U >X e 0 P t OOPbI 

8A~8c. (ojijmi K ;s:t/Myx;i.9 A. oB^mi^T^ mi^m^mmiR 
rfm^\Bii\mm2\zj:iomi^5 0(Dm^Rxf[9ii\sLmTibti^o -tfj:t>t>. m^pti^ 
+x:^\^iz^m-t^miat. oMzfrnn^^yxjua (8a~8C) :&:n^L-r 
• m^a^^mmi t^i^mi^s ot^ikB^^?^PLtmRPiio:)rBVzmii^^ti^iit.t, 
iHs iHiijx/x;i.9 (9a. 9B) . Rxfm>\Rni ^ ^if^- LT^i^ 5 0 tmi^miim 

m2lZ^}^0,H. b >X6 0 t»5P t(Drp^^>^fe^J: 3 (3+ X;^[p]l3;W* 5 0 A< 

ffitxr. »t5Pc7)fm:s-fR](3)Qo-c/W5 o^>>^-ro ccDJt^, mpn^mi^m^m:' 

« 1 e.ftt$^y X)l 4 LT#t^^;fx§)S#: 5 0 Itm^PCO-X :^l^-^(D^miZ 
'^'^(D-^foilZ&mP^^^-r^m-^lZ^. b>X6 O0D^iSs®7 <i:S^5 P ^CDFb^^ 
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mzmmmm 

ipTibf*) p ST iRxfmzm^^y'—y (mzsjmm pst i^mx-ni^^ho 

1 p L tm&p ii(Dmzmrc::^H^mt5 oj^^m^m^^^p L^ifi-Lx 
m&pcDmimmAR i izm^^ELmMm^^^o ^^^m^otciisb. mi oizn* 

-^^^^v^-->'MST(Di&mizit. -^x^Mizikm^^mPL^^iYL-cmi . m 

2S*5:^7^-S--PST K PST 2±(Dmmm9 4^ 9 4' 

y^-s^3>Aizit. &^p (Drnmo^mmm (z^-^i^izt^if^iim^mi^xfmnm 

X ■ u-^'j >^'^i±s^8 4(i. ^th^^m^pmmizikm-t^^kmms 4 A t^(D 
p e. cD>sit^^ s^-r ^ s^tm 8 4 B h ^Hx. T u § o 

— lt>S!lX7^-5>3 >Blt. mRXy^—>'P ST 2 ( P S T 1 ) iZ^^^^tc 
B^^^^. (m2^^.^) I L2h. S7fe7feEL2TrPSBg^tife:^'^X»;f;t9 5(Z)/\' 

^->^a*ix7^-vPST2 (PST1 ) ±(DmKP{zm:i^t-^m2ikm^m^ 
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PST2±CD*2^g|3;^^9 4. 9 4' IzWf htc^m^ - 'iP P 
L -e. P 2 A R 2 lzm%^ EL 2 ^mMt^ o 
2 ^li^ A R 2 CZ)M7fel3ffi IN e. tLSM^^ E L 2 (Di&Mlt. m-iftX7^—> a > A 

5itm^X'&-ox. *iifeiDM'^->§%Lru5o mi 1 (CTF-r^y-zTii. mi©;^ 

^iftcDM-^->9 6 — 9 9®a^CDl 0(D/\-^5'->A^S7fe7feE L 2 0D7feS§±l::iB« 
^;tx§ J;•5(::7^^ort^i,o m i 1 fC^-Ti^llTrli, L/S/\'^-> 9 6 A^S^^E L 

:^'^xa;|>t9 5i:Lrf±P3tgt*^(l|JRe,-r. mi 2 J: a f3s 

:^fp]l'M^fe'^ti^^£D/^'^->9 6-9 9 A^'Jf^i5e^tlrl^:g.o zcDi3^^mU9 5' 

itm%m^:^^^^z^slimm9mmtt^^T3s'o . pff^iii^izum^^ztT'. ij^^ 

5 ' ±(D^%t.(DJ'^^ ~>9 6 — 9 90!)-5^ 1 0(Dy'f^->;b^^^^E L 2® 
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7feS§±li:iBm^ tii) ct 3 m 3 T U o 
mi Odjj^-TctdlZ. m^ ^ m2S*gX-5^-S>-p S T 1 s P S T 2±0!)^ti^tl 

FM^lA^F/f^<^)&«M^^-eiSlte>;^^Tt^§o a*gp*t9 4s 9 4' 

8-3 7 1 4 9■^i5^$B(3M^^t^r^^^t,(Z)^ffll^i,;IhA^••T!^i>o ^fe^ SIST 
^-i'^>h^9 2cD:|t^S^ urtt. itt§g5P4-6 5 6 0 3-^i^^ic:gfl^^;h.rui. 

^7-1 7 6 4 6 8■^Sffgl3|^^#;f^rl^§'feCD^ffit^SZ:i:7b<-e$5o C:tie)OD 

S3feX-7^-v3 >Alz:fcHNT. iSf^^i^mP L ^mi^Xmi M^>^^-Sy'P S T 
1 l3fSI^;^tifeSt5P±(DlS1 mm A R 1 (D>?ti*:5 0:&:fhLfc^^4'(3. tt>|iJX7^ 
-i>3 >BIC:fcur. ^2S4S;^7^-^'P S T 2±0!)»*RP0Dth)|ims. MUf$2 

^m^^^p L z^m^>^itm2m&xv^~-yp s t 2(3'f^*#^tLfeat^p±(7)m2 
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Tit. m2ai5X7^-5>*P S T 2CDX Y^^fRjCD&a^^tBt"^ b--y-*T)$lf(DtB±( 
-C^^m-^lzlt. m2mm:^^-i^P S T 2:&±to4^<i:^fe,J;l\o 

^9 3izj:om^P(Dmmmmtmi^^-f\-^-riz^th^H^o y^-tj^^ ■ i-^v 

ON TldlBtS^ttSo 



wm^m.oowT\tm2W^-7.^-vp s t 2^^m-t^o a^^p-c ?^>\^m9 

z(D&m-^-<7 p F McD^HimmcD^Tizj: K) . mm^-'^ p FMtmmp±(D 
©tiife^s^a «>/ \^^mil(Di^Lm:mmt^^^h^^>^ibibtlt:lZt.^zt^^o ^t^. m2 

a*5X7^-^"PST2±(DS^gp«9 4' (Z)S2pY-<>PFMh. ^i^X^-^>3 
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R 2?S:S7te^^Pgs mUIi^AR 1 izm^^ H^^J'^^ XJ-^^P - > 4 1 iC/J&bT. 
iD'7Xmi9 5<7)1tife®;N°^->9 6~9 9£Da^ 1 OODM"^ - >*<^i/^^;h.s S 
^^EL2(D^m±lzmm:^n^o Mi^mzl^^ J'n^-7.n^->4 1 0Dfl5J|^l3S 
^IM:. m2$I^AR 2^^3fe-r§fc46lz:<Sffl^tiS>'t^->A^^jR^;}x§o 

[S. 7=^;u;^A-^->4 1 7!)W^75-fnj[c:jiE<^-r§L/s/\-^->-efeti(^s ^2^1 

i^AR 2i3M^t- 5M't$'->t,. mm'^i5\^\zm^-t^L/sn'p->ii-t-^o 
7fe-ri)M-^->t, K'i/ SM°^->^-r?.o -D^v), m2mM/\R2\z\t. mivm. 

^st^fi^ 7^>'U;^A-^S'->4 1 a)/'r^->^$^^jg(c:ao*ur. 02^ii^AR 
2^m%-t^t^mzmm-t^n^->^m^R{.-c^^\,\o zzt-, M°^->jfM^ 
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^ 1 mR:^'T-^JP S T 1 (cic^|i^^;Kfea4HP±®m 1 Wtk R 1 
mm.. -RXfm2mSi7.^-VP S T 2l3^l#^tLfeat5P±©if)iJMS;Rt>'ll2fI 
i^A R 2 \zn-t^m%^mtmT-t^ m 1 St5^5^-5>"P S T 1 *<ltil'J^^- 
S/3>BI3^i!jL. ^tii:itfefTLTm2StgX7^-S;p S T 2 A<^^;^-7^- vs > 
AlZlf^lftLs mi »S;^5^-i>*P ST 1 hmzmR-X^-VP S T 2 iKDS^Si^^^H 

7^-S^-p S T 1 ±(Z)M7fe^ii^$#x.^atSP;^)^7'>a - K^tLTTilft^aicliS^M^ 
;h>i)hh*,(::s ll^^0;iiBu<D*tSP7b<mi aiS^T^-vP S T 1 (;:□- K^tix c: 

-15. ^316X5^- v3>AT'li. m2»tS;^7"-vP S T 2©a2pgP*l-9 4' i: 
iSi$3t^^P L t.tm\^-t^^r>\Z. m2a*5X7^-5>-P S T 2 
:b o CZ)5|*«|1? . $ij(ffl]^g C O N T o Tjtl* 5 0 (Z)f±t$g ^ liliS 

L . m^%^^ P L 9 4 ' ^£DPb1 5 0 "eJSfe L s /W* 5 0 L 

^M(DC:t7&A<^ CKDm^Tffifei^pfe^^P LCD$fe^^g|Jil«ipgP#9 4' ^(i^^ffn) 

L T t ^ i. o d s $ijfjp^a c o N T xfm.wm^mm.\z ^ ^ m.w 
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mmmmc o n t i^s m^^^^m p l t&m^m 9 4 ' t(Dmizmt 5 0 

m 2 mKx^- ->* s p T 2 ^?$ib-r i) o ^ ur s $ii^^mc o N T i^mwm^'^m 
j^zfmw^i^simm^mmi-^ z t-c. p l ii&mp iKDmizmm:^^^ 

mts&L. m2mmAR2^m^-^^tcfB2mR:^^—>'p ST 2±(Dmmp(Dm^ 

mm^iz-^isbtd^mn^^^i:. i^^^^m p t^umi^ 5 0 ^^lx. mRP± 

^mmm^^it. mi^5 o(Dm^miz>i^ibt^Am-^-<7 p fm^§>-3 >v hWMt 
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'[f^B^i^tti &mpmmiiMmt(DifLmMi^(DmM^:^W:(Dmmzm i^^^oizu 

■at3i± § ct -5 (z: L T .i; I ^ o 
^LT. tfSiiX5^-i>3 >BI3^«jL^^1 StgX7^-i>-p S T 1 izn- K^ti 

p \zn LTit. ±m. Ltz^mmm. &m^m 9 4 femiij 

iii±mmLtzJ:o 13. p©^ 1 wma r 1 i^m uTS^tTt e l t:mm-t^m 
B^Tte^m I LRm^myt^?^ p l 1 t . p 2 fi^ a r 2 (3 

^ L TMpfe^fe E L 2 ^H^lt-r i>m 2 MBM^^^h lL2:^Vfm2 PL 2^ 

#t?^2 7fe^^^?&^tl^;KIS(:)-fcCDtfs ^1 s ^2$MmAR K AR 2 0!)^;h.^ 

t^izMi-^hm-^tsm^mni^-cnoztt^-c^. m^ti!mcDxj\.-y^i/ S3SrrRi±-r 
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2lz:||^LTUi>7b^ :tf^xa*t9 5©*^t>'9lc:s lt)IijX7^-v3 >Bl::y'X^7. 

T^iSlt. c:(DT:;^^>;^7=^-5>*MSTl3atSPCD02^^AR 2^^^ 

2^f^oTat5Pa)m2fIi^AR 2IC^:)t1-i)J;-5lCLT*feckOo A*^ 
2|s;^»pJ-ett. m 1 flJ^ A R 1 ^S3fe-r i: ^tm2 $¥MA R 2 t 

f>"gp-e^oTA'^->jf$^ifje*<fei>^jgfa< Tt.i^^^tis^tos m^itm i 

iii$3fe^^oTa^SP(Dm2?li;^A R 2*M7fe-r^c:ht,-e^^o m2*gi$^ 

^^p L 2i^ttmmm^m&<x'tt'fm^ti^o:>X'. ^s=ix K^jcpx^dtA^* 

:^mmm'Clt. StSX7^-S>-^ 2oW-^S»V-1' >Xv^-->"MS^^g^0!l(;iL 
Tij40^Lfe7b<. Ell 3lC^t-ctd(3. 1 OCDa*gXT^-vP S Ta>±^lC. ^ISP 
±0D^ 1 A R 1 izm^^ E L P L t . m 2 A R 2 1^ 

M3fe^E L 2 ^mMi-^m2ikm^^^P L 2 hA^•|Slte>tlTt^5^t^■Zrfe■:^rt 
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m:^'r—ypsTt(Dmo:im^^(Dmmz. mmp±<Dm2mmAR2^m^-t 
□ ^vM-^?^0^tL^i»Bm;!:) s m2mi^AR 2^m^^ti^zttf^-^mtt^^o fe 

^iNli. »=lSP<D02$Ii^AR 2:&S^-r?,ffl^MSgp (^23fe#.^) fe. =i - 

R 2izm^^^mmir:s>$^2ifei^j^^mxt:im^mm:it. nm^^^jkr/mw^-f]^ 

^^m^eiJ^lUia^s CCDmi T^^^.^f^ormi . m2fIiHitA R K A R 2iD 

MAR 2izM-t^m^^. m^^n^^i^t»j&:um2^^3^^fflt>rffa chTfs 

m2mmAR 2\t. )mmm(D±^ tizj:^Tm^-rtntJ:i^o -r^tp-^s 
tci-zt.(D-C'^tj:[,^$m^m2$mAR 2 tm^-tHitJ:i^o mmMmt^±^if:h 
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^LTs 9 3 nmgJ^(D^^^E L(z:^-^i.M7X (7k) CDiSilf^nliliE 

. 4 7 — 1. 4 4^J*hwt>Hrfci9. S^TfeE L(D3fe)lIhU-rA r Fx=^^v 
x'U-tPTt 9 3 nm) SlSP±Tr(i 1 /n . ^5^*3^$^ 1 

3 1 — 13 4 ntnmmz^mmtttiTMi^m^&mwibti^o Miz. mf^)W^it 
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m^m^m mm^u^. =>vjjxg^) (Dmmzm\^^^^^y\y-hT'&-^xt>j:i^o 
f2|s 5 0 (Dm.ifv\z^'DX±\:>^^9Lm^%^?h(D%t%(D^f^mi^t.mB. p iicDrB^oDff:;^*^ 

;&l^^Z)T:. Z(Dm^. ?tf*5 0 h LTI^F 2 U-i^'^fe^li;ipJtg75:f?!lx.(*"7' '^/^^ 
(:7«y^.^.cDyW*) •Y5il:7'y<b7KUi[:-5";u (PFPE) Trfeort^ckUo 
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7fe^s^> k. mi^m^ (ccd) fe^iMiu^^^uxiivx^^feii' 

^v-f >x7^-5>*M(DM3te^Ma)^3t;5^t/^7fei!)it(i. -^y^ii'^ia^ i o - 1 e 3 o 

9 9-^:&Xf<^^W- 10-214783-^ (Mf&:>Ka#^6 , 3 4 1, 0 0 7. 6 , 
400, 441s 6, 549, 26 9RVf6, 5 9 0,6 3 4) . #S 2 0 00- 
5 0 5 9 5 8-^ (^S&^S#fF5, 9 6 9, 4 4 1 ) feS t^(*^lll#H^ 6 , 2 0 8, 
4 0 7 lJlPfl7F^tLX33 19 . ^n^-tt^HlP^aiMTr^M^Sy^liS^K^ tifeHKD)*^ 

*tfi;^-5^-S>*P S T^x'X^;i5^->'"M S TldU-T'^-^^ (USPS, 623,853 * 
feld: USP5,528.118 #,a^) XT^:;^ U >^>&ffit^feX7'>?±5a^5 

cfc t/ □ - U > ±1 * feli U T ^ > 7> ;ti ^ ffi u ;fe?l^>?±ia£D if ^ e ^ ffl t N r =fe. J: 

K^iSltTSiLN^b'-r KUX^J'-f y'TrfeoT^,ctt^o ^H^ttl^S, 6 2 3,8 5 3;!^ 

1/5,5 2 8,1 1 8^.7^mmihmi:in^^rMm^R^hrc:m(Dyi^X'Vfm-^ti 



34 



wo 2004/053951 



PCT/JP2003/015408 



^xT-iy-p s T. M s Tmmmmt un*. -)k7Lizm^^mm:brzm^=L 
^3.-^v hhm^3.=i.v hh©ft!i:^^x7^-vp s T. MS KD^mmmzmif 

mmi&mt. mxit. ^mnvf^s, 528,1 1 s inmw-s- 1 e e 4 7 5-^41^ 

(Dmrn^mit. mxi^. ^mnm 5,874,820 (#f^^8 - 33022 

iik±(Dj: a . iF^mmmmpicDm^^m Exit, ^^mmm^commizmif ti 

iz. za^msi-tLTKommzit^ ^m%^mz-z)i\T:\t%^^n&^mf$.-r^rzi5b(D 
mm. ^mmmmz-o\,\T:\twmim^-^mf$.-t^tz.fsb(Dm^. ^aa^^nou 
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III t^rc\t.2{zim.(Dm%i5}^o 

5 . BuiB^ 1 w^^m^-t^ h # cfc 0 . B(n3^ 2 wm.-%:m%-t^ 1 1 buib^ 

6 . mum 2 $mit—^^=Fm^iz^ k> tisit^Ji i * fei* 2 \z%^m.(om. 
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9 . tfriB^ 1 mmttmm i m- ^ - > hMisais ^^mhLtj^t^ibm^L. mm 

%-t-^mik^^\z^WL(Dm%l5'iko 
If sitii 8 lc:iBtt(Da3fe:S->4o 

1 2. BulB^I /^^->(±x'Xi>_hlz:Jl5fig^ti. Bfil302/f^->(it«riBv':^^ 
tiTt\SfiAftil 8 (3iB«cDM^:S-^o 

1 3 . tulB^ 1 ^li^E^feMT^t- i) h ^ htulBm 2 h ^ fcTTs MIBJS 
^^^l^hMiBa*5h(7)PB^Pi*<M3&;i>tt*i1 1 S fcli 2 l3iBm(DS^75->2feo 

15. mmm 2 ^liigron^A^^T u r^mz. mmm 1 m^^cDm^^^n z> tmm. 1 
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1 6 . ^i^^^^^fefflur. m^mmRxfm2mi■t^'^-t^&^R^m%-t^■^m 
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